ABSTRACT: Over the past several years, the Architectural Engineering and Construction (AEC) industry has been making a substantial effort to create a standard facility modeling format known as the Industry Foundation Class (IFC), which has now made it possible to capture criteria and requirements during planning and design, and then to reuse this data during the life cycle of the facility. This research effort is part of the "Fort Future" program, which is developing a capability to model, simulate, assess, and optimize installation capabilities to support the Objective Force. The Facility Acquisition component of Fort Future, Facility Composer, will shorten the time required to acquire facilities while ensuring that Objective Force and Future Combat Systems (FCS) criteria and requirements are met. Facility Composer tools support capturing and tracking of facility criteria and requirements, planning and design charrettes, and associated planning and design analyses. Planning Composer is one of the primary tools in the Facility Composer application suite, which helps users create an architectural program and to set values for project specific criteria. This work contains a User Guide for the Planning Composer software.
Objective
The overall objective of this work is to design and produce a suite of tools for use by facility planners, designers, and engineers during the initial phases of facility planning and design. The specific objective of this part of the project is to devise and publish a User Guide for the Planning Composer software.
Introduction to Facility Composer Description
Facility Composer is a suite of tools for use by facility planners, designers, and engineers during the initial phases of facility planning and design. While originally developed to support the design of government facilities, Facility Composer is based on the general concepts of: (1) providing a method to effectively and creatively create and use criteria libraries, (2) providing support for architectural programming and project specific criteria specification during interactive design charrettes or at the designer's desktop, and (3) supporting the creative and analytical aspects of architectural conceptual design involving the creation of one or many solutions from the specified criteria in an intuitive design environment. While not enforcing any particular design process, Facility Composer is designed to be able to support the process flow shown in Figure 1 . 
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The most important concept of Facility Composer is that customer-specific and computable criteria are associated with a growing facility model that continues throughout the life cycle of the facility. While many volumes of government design criteria exist in the form of design guides, regulations, technical manuals, and web pages, few, if any, of these are expressed in a computable format. In addition, current design systems do not provide a way to directly interact with these criteria, nor do they provide an efficient way to extend the functionality of an application to directly support criteria usage. With the evolution of facility modeling standards, these restrictions will be overcome by emerging design systems.
In Facility Composer, criteria can be associated with different project elements based on the appropriate level of detail, from the project to the site, the building, story, function, and down to the individual space. For example, Facility Composer allows one to specify that a target schedule and cost be associated with a project, that masonry exterior walls and a steel structure be used on a building, that 32-Watt T-8 florescent lights be used in corridors and 50 foot-candles be maintained in the offices, and that a particular room will have VCT flooring. Facility Composer's ability to maintain a linkage between criteria and project elements (site, building, story, etc.) provides many benefits:
• It helps ensure that critical criteria are followed, and that desired characteristics are recorded and addressed.
• It helps organize criteria and makes it available at its point of use. It helps in defining criteria and can help in recording its rationale.
• It simplifies creation, maintenance, and distribution of new criteria. For example, as requirements that better implement sustainable design principles are developed, these are added to an organization's standard library for use in subsequent projects. These libraries are typically organized around facility type, but are not required to be.
It helps support rapid conceptual and detailed design and analysis (cost, structural, HVAC, energy, electrical, O&M, etc.) either directly or through standards, such as the International Alliance for Interoperability's Industry Foundation Classes (IAI-IFC) and Building Lifecycle Interoperable Software (BLIS).
Owners with numerous facility holdings, in particular, reap benefits from this approach as it helps ensure the initial design satisfies their corporate criteria, shortening the review process and avoiding "design by review." All of these benefits result in cost and time savings by reducing user changes late in the design process or during construction. Design quality is also enhanced, as many alternatives can be explored rapidly.
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The primary tools in the Facility Composer application suite include:
• Requirements Composer, a web-based application that helps in the development of corporate and building specific criteria libraries • Planning Composer, which helps users create an architectural program and to set values for project specific criteria • Layout Composer, provides an environment for the designer/user to rapidly create 2D and 3D conceptual facility designs solutions • Wizards that provide support for various discipline specific issues and assist in the completion of individual design tasks and calculations.
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Planning Composer is used to develop a facility "architectural" program and to add and set project specific criteria. This includes traditional information such as the total project area and allocation of area to specific architectural functions such as circulation and offices. It also contains discipline-specific criteria such as requirements for structural, electrical, HVAC, lighting, and plumbing. The level of detail in the architectural program varies from project to project, and can be specified as such in the system.
With just a few parameters set, the information in Planning Composer is sufficient to prepare a preliminary cost estimate and schedule. For example, it is acceptable to create a project that contains a list of architectural functions and their allocated areas without deciding how many buildings will be required. On the other hand, the planner may create a project with detailed information such as the number of buildings and the number of stories in each building. Obviously, the latter cost estimate will be more accurate. Typically, the planner will not create such a detailed program from scratch, but will copy it from a similar project and tailor it to suit the current customer's needs. Users benefit from Planning Composer not only because it provides a method to capture, use, and reuse this explicit criteria, but also because it can often assist designers by providing a deeper understanding of the rationale behind certain decisions, from which other, better, solutions could be considered. This guide will explain currently functionality within the system. 
Installation

System Requirements
• Planning Composer requires approximately 35 MB of hard disk space.
• Your computer must be capable of running Java Virtual Machine 1.22.
• Microsoft Access database drivers must be installed on your computer.
Running the Install Program
Planning Composer is delivered on CD or via the Web at the Facility Composer Website (http://ff.cecer.army.mil/fc/download.jsp). You may choose to install the program directly from either source, or you can first save the compressed installation file on your hard drive.
If you choose to install directly, the install file will automatically decompress and start the install process. If you have saved the install file to your hard drive, double click on it to start the install. In either case, the Installation Introduction dialog (Figure 2 ) will appear. (Figure 7 ) will appear during the installation process, which will take a few moments. Enter a meaningful file name for your new project and click the button. (The name that you choose will be assigned to the project file. In addition, a directory will be created using this name to hold the project data.)
Creating/Opening a Project
Creating a New Project
Setting the Default Library
The new project may take a moment or two to load. Then the Facility Requirements Selection dialog box (Figure 11 ) will appear. The bottom portion of the Facility Requirements Selection dialog box displays the Library Information. Select a library in the top portion of the screen and view the information about this library here. Make special note of the Units field. This field specifies the unit of measure that is used for the criteria/requirements in this library. If the unit is set to Metric, then all linear measurements will be in millimeters and all area measurements will be in square meters; if the unit is English, then all linear measurements will be in feet and all area measurements will be in square feet. This is an important consideration and may not be changed later, so choose a library whose units are appropriate for your project.
Click the button to complete the selection.
As stated previously, once the Facility Library has been set for the project, it cannot be changed. 
Opening an Existing Project
From the File menu, choose Open Project…
Result: The Open Project dialog box (Figure 13 ) opens. 
Importing a Project
This file format is used specifically for the Facility Composer Suite of tools. Should you receive a new version of the software, you may be required to open your old projects using this method instead of selecting the *.prj file. Using the dialog, browse to find the project you wish to import. This file will have the extension *.bcx and will be located in the \\Projects\<project name>\base directory. Click the button to continue.
Next you will be prompted to enter a new project name. This is the same process as creating a new blank project.
Project Composition Panel
Composition Tree
The Project Composition Panel (Figure 16 ) is where the hierarchy of the project is displayed. When a new project is started, the Project level and Site level are the only items which are displayed in this panel. As you develop and refine your project, more elements i.e., Buildings, Stories, and Function Instances will be displayed in this area. 
Adding and Removing Buildings
Highlight the Project Level in the Project Composition Panel. From the Building menu, choose Add Building. Another method is to Right Mouse Click the Project Level and select Add Building from the pop-up menu. Buildings can only be added to Projects. There is no limit on the number of Buildings that can be added to a Project.
To remove a Building from the project, simply select the Building in the tree and either choose Remove Building from the Building menu or right mouse click and select Remove Building from the pop-up menu.
Adding and Removing Stories
To add a Story, highlight the Building object in the Project Composition Panel.
From the Story menu, choose Add Story. There is no limit on the number of Stories, but Story Objects can only be added to Buildings.
Removing a Story is similar to removing a Building.
Adding and Removing Function Instances
To add a Function Instance, highlight the Site or Story which you wish to add the Instance to. From the Function menu, choose Add Function. There are no limits on the number for Function Instances that can be added to the Site Object or Story Objects.
Result:
The Add Function Instance Dialog appears (Figure 17 ). 
Working with Function Templates
Importing a Function Template
Click the button next to the Function Templates grid. The left window displays the list of function templates that are contained in the facility requirements library associated with the current project. Click on one of the templates to select it and notice that the panel on the bottom of the screen changes. Click on the tabs to display the criteria/requirements that come "preloaded" with this template. The Properties tab displays the basic descriptors for the chosen template. The Discipline tabs (Architecture, Electrical, etc.) contain criteria/requirements specific to that particular discipline for the function highlighted.
Templates are added by using the scroll bars, arrow keys, and/or PgUp/PgDn keys to locate the function template desired. Once your selection has been made in the left panel, click on the button or simply double-click the function template name in the left panel. 
Removing a Function Template
To remove a function template simply highlight the function within the Function Template grid and click the [Remove] button. This will remove the Function from the current level and those below but not from the levels above. For example if you remove a Function Template from the Building Level, it will also be removed on any stories it was on below, but will not be removed from the overall Project level.
Project Requirements Panel
Working in the Program Grid
Programming information may be added at any level of the project.
At the Project level (highlight the Project in the Project Composition Tree), you will notice three blank columns followed by a Project column, Available column, and an Allocated column in the Project Program grid (Figure 21 ). To assign a planned square footage for a function, simply double-click in the Project column in the row of the function that you wish to add a planned area. Next backspace to clear the field, and then type in a value. (If you need to widen a column to see the entire column entry or label, then position your mouse cursor over the vertical bar between columns until the arrow appears. Hold down the left mouse button and slide the bar to the desired width.) After typing in each value, hit the <ENTER> key. Notice that the Planned field in the Project Area portion of the screen reflects the total area that has been planned so far in all of the functional areas (Figure 22 ).
(The Actual Area will remain at 0 (zero) until you place space objects. Placing space objects will be performed in Layout Composer.) Figure 22 . Project area showing total planned area and total actual area.
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The process is similar for assigning planned area to Site, Buildings, and Stories. One item to note is that the column identifiers will change as you select different levels in the Project Composition Tree. For example, highlight the Building level. Notice that the right three columns (Building, Available & Allocated) refer to the space usage for the building level, while the left three columns (Project, Available & Allocated) refer to the space usage for the project level (Figure 23 ). Depending on which method you choose for entering values, the dialog box will change to reflect the information required to execute that method. An example of "Area Desired" is show in Figure 27 . 
Working in the Criteria/Requirements Panels
It is worth noting some special properties of the criteria grid. These properties are true for criteria that the user adds as well as for criteria that come from a library. The criteria grid displays the Category name in red. Values that appear in black are editable. Generally speaking for criteria that comes from the startup library, the Value column and Comment column are editable, while the UOM and Source columns are not. A noneditable field appears in gray on the grid. The Comment field provides a place for the user to add any additional information about the requirement. It is especially useful for annotating the reason when a user decides to override the default value from a library with a project-specific value.
Modifying Criteria
In the Project Requirements panel, you will notice that there are additional tabs other than Program and Properties. These tabs are used to store crite-ria/requirements in any of these different disciplines or categories. Depending on the library that you loaded at project creation, you may have inherited some specific criteria/requirements. You may click the discipline tabs to browse this data if it exists. These may change depending on which level of the Project Composition Tree is selected. More information on the creation of these can be found in ERDC/CERL SR-04-29, Requirements Composer: User's Manual (Construction Engineering Research Laboratory [CERL], October 2004).
To modify criteria, simply browse the preloaded criteria/requirements (Figure 29) and make any necessary changes by either entering a new value or making another selection. 
Adding Project Specific Requirements
It is possible to add criteria/requirements after a project has been created.
Click the button.
Result: The Add Project Requirements dialog box (Figure 30) opens. Choose the discipline tab from the pulldown menu for Discipline Name on which you wish the new requirement to appear (or enter a new name). Decide on a name for this Category. Enter a descriptive Name for the Requirement.
Next select the data type radio button. The data type choices include: (1) Text for textual data such as "Incandescent," (2) Decimal for numerical values that will include decimal places such as "0.00056," (3) Whole Number for numerical values without decimal places such as "100" or "-50," and (4) True/False where the only allowed values are either "True" or "False." Enter the criteria Value and enter the UOM (unit of measure) in which the value is recorded. The Source field can be used to designate the source or regulation that has initiated this requirement. The Comment field provides a place to document any additional information about the requirement.
Click the button when field entry is complete.
Deleting Criteria
To delete unneeded criteria/requirements, simply highlight the criteria in the criteria grid and click the [Delete Requirements] button at the bottom of the tab.
Additional Functionality
Creating Alternatives
Planning The alternative is given a default Name of Alternative_1, but you may change it if you wish by typing in the name of your choice. In the Desc field, add a description that will distinguish this plan from any other alternatives. Click the button to continue.
Result:
A confirmation box (Figure 32 ) informs us the alternative was created. Browse to the location where you would like to save the file. Enter an appropriate file name and select the Save button. It is very import to remember that depending on the size of the project, this process could take some time so please be patient.
Reports
There are three standard reports which can be generated at this time. They are a Programmed Area Report, a Function Usage Report, and a Full Project Listing Report
Programmed Area Report
From the File menu, choose Report, and then Programmed Area Report…
Result: Programmed Area Report Dialog box (Figure 36 ) appears. Next Click the [Print] button at the top of the dialog and select a location to save the report.
Note: Make sure when you name the file to save as that you also enter the extension *.pdf. You will need a copy of Adobe Acrobat Reader to view this document. The file is saved in an HTML format so it can be viewed using your standard web browser.
Function Usage Report
Full Project Listing Report
The full project listing report is similar to the function usage report, but will display all relevant information regarding the project. It lists the same information as the function usage report, but expands on that by listing what function instances have been added and all criteria/requirements associated with the project as well.
Simply follow the steps in creating a Function Usage Report above except for selecting the Full Project Listing.xsl on the Report menu.
Conclusion
This work has composed a User Guide for the Planning Composer software. As one of the primary tools in the Facility Composer application suite, Planning Composer helps users create an architectural program and to set values for project specific criteria. The most important concept of Facility Composer is that customer-specific and computable criteria are associated with a growing facility model that continues throughout the life cycle of the facility. Facility Composer's ability to maintain a linkage between criteria and project elements (site, building, story, etc.) provides many benefits:
• It helps in defining criteria and can help in recording their rationale.
• It helps organize criteria and makes them available at their point of use.
Glossary Term Definition
Actual Area (Placing View) (Compare to Planned Area)
The area of the selected object as determined by Facility Composer; it calculates this value by totaling the areas of all spaces placed at this object level.
Allocated Area (Planning View)
The total area that has been allocated (assigned) to a function for a particular level of project hierarchy. For example, the total area allocated to a particular function might be different for the story level, building level, and project level.
Assigned Function (See Function)
A function that was explicitly added to a program by the user.
Attribute (Compare to Requirement)
Physical characteristics of an object; for example, the name, height, and elevation of a story.
Building
An object in the Project Composition hierarchy. A building object contains information related to a single freestanding physical structure and can be further broken down by stories, functions and spaces.
Function A function can be related to other functions through three different means:
• A specialization relationship can exist where one function is the parent function and the other function is the child function, for example, the relationship between an office and private office. A private office is a specialization of the office. The office is the parent function and the private office is the child function.
• A spatial containment relationship can exist where one function physically contains another function, for example, the relationship between a lobby and the reception area. The lobby is the super-function and the reception area is the sub-function.
• The final relationship is that of assigned and unassigned functions. This type of relationship supports the 'roll-up' capability through item programs.
Function Template
A Function definition from a library. Templates are the parents of specific function instance objects added to project elements (site, story, etc.)
Function Instance
Function objects created from function templates and assigned to project elements. All function instances created from the same function template aggregate their areas for project planning purposes.
Object
An element (or node) in the Project Composition structure. Since there is a hierarchical relationship between all objects in this structure the structure is often referred to as a "tree." The PROJECT object occupies the highest level of the hierarchy. From highest level to lowest level, the other objects include: BUILDING (and SITE), STORY, FUNCTION, and SPACE.
Planned Area
The total area for the selected project element or for a specific function at a particular level in the project hierarchy (project, building, etc.) as determined and entered by the user. This value expresses the estimated and desired area for this object. In later stages of project development when spaces have been placed, the Actual Area value will be compared to the Planned Area value to determine how closely the project layout is meeting the initial plan.
